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(57) Abstract 

A method and apparatus for separating a minute sample piece having a 
specified minute region from a sample substrate, e.g., a semiconductor wafer or a 
semiconductor device chip, by using an ion beam, and then observing, analyzing 
and measuring the specified minute region. The method comprises connecting the 
tip of a probe (1 1) fixedlyto the vicinity of a region to be observed of a sample 
substrate (2) mounted on a sample stage (3), separating a sample piece (40) 
having that region from the sample substrate (2), transferring the separated 
sample piece (40) in a state held fixedly at the tip of the probe (11) onto a sample 
holder (19) of an apparatus for observing, analyzing and measuring the sample 
piece (40), and separating the tip of the probe (11) from the sample piece (40) 
fixed onto the sample holder (19). An ion beam sputtering method is utilized for 
separating the sample piece (40) from the sample substrate (2) and for separating 
the tip of the probe (11) from the sample piece (40). An ion beam assist 
deposition film forming method is utilized for fixing the probe (1 1) to the sample 
substrate (2) and for securing the sample piece (40) to the sample holder (19). A 
sample mounted on the sample holder (19) specifically used for an observing, 
analyzing or measuring apparatus can be obtained without requiring any skill of 
manual operations such as polishing or dicing. 
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1 8 

3. ii ^ ■€> o 

10 T^-fe7.1-Sc:<b;0<T-#^o *7^c. ya-yi 1 0^^ffiB$lztiffi»jS|5 5 6 JCJ: U 

zTu-^mMmm (/w^;^^^^^^) 1 2-^^^)m-yx. ^(D'^mmm^zzru 

-y'l i-^m'^un-^^xh^. :;>f.mmz\t. m&^(ommz];^GmLx&.-r(DXo 

(i-'S;*5*)IE«itcXfft^|n!Cj^|&U'5:v>) « ti^oT. 3#I©/W=e;V7 

ffim^^6 6. 6 7 iJctt/6 8T»^5 5$:ff^^t-'2><i:^ 7°n-yi \ 
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1 9 

(10 0 Mm~igimm) Lm^^-^mm ( /jLm:t-^''&.r) ^mtimxtcmm.ii^j^^ 

mm.tLX;h^o ±i&Ltc^^iZ. «,^^lx>X4 6. 5 0 (EISA, m^c) L 

15 y'Mm^^m4^um-^3±izitmm.-ii:-fiz. yu-y^i i ^un-^sint^tLLx 

mm^-\t^Z.ti!)^X^^XoiZLXl^?>COX. &m2^^UTEU4-sJV^ 1 9^© 

yn-yi i^m(DT^-^p.i!}^mBizt3:^. 

mm. um}^(DTEMyrs)v^i 9^(D^Mitmmm. ^ ihizm.m)^t:fu-y'i i 

ck 9 LTt><fcv^<, 

25 l^8A, I218B, ^8C. J; t>*lil 8 D tC, T E M/^;V^ 1 9 (DA#:6<i;^^^?!j$: 
^-To 118 AIC^1-TEM*:;V^1 9Ji. 8 3 /i)^'t;0^ir^S'8 4 ' 
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2 0 

Itl OAini0~5 0 0 Ann0©®|ffiT. H^gP 8 4 tt-06*]^T EMiii3|6|-#Affi(D 
05 -DV^TM^Sc 

10 L*^L. ±fB©^JlMMTEM4^;ViSr 1 9 $rffiv^tl^i^ A^*^SJS®M#4=S:^•rs 
^®$-tt-5Ci:*^~-e^S (USD) o m?L\t. mm l O /zmx 3 0 ium-e^^ 1 0 

15 ti:tS4 0 Mm-B 0 Mm0igJgtC;5:So d © J: "9 tC, ^S^fflMT EM/-}->;V^ 1 9 
^C|^3^^)t4 O^rmS-r-S CilfCj; IS*4>^4 0^^S»S8 3^(7)^^MlCgS 
;S ^&3^^citS C i: # . *^o||§g^;TllfIi|!$ 8 6 ^MM L /cm^#^ 8 2 t^^mM^ 
B> Z\z^-^X^:m\tn^Z.t:i)'^^\^^^\Z't^Z.t.ii<'^^^ (EI8B) » 

I18CJC^i-J:e>^^JR«Baj^EI^SI5 8 5 ^#-t^^M«MT EM7i-N;V>sr 
20 1 9T%±IBIll»©$Jtim/b^1#^n^o 1 :*:©^SM#^8 3±lc1gMcDM5^ 

jt40-l, 4 0-2, 4 0-3^:111^1- 'SC:<i:lCct 0, T EMp^lz:^M©^l4 
-^i^ita' :i t. f)^-usmztji 0 . T E um.^<0^^ |pl± $ ■Ittt'S i: k e> ^U^ 
m^^M (I1I8D) o ::<7)<t^ic. ^JiJil^M©TEM4-^;^^$:ffiv^s::<h:T^ 



wo 99/05506 



PCT/JP98/03250 



2 1 

(.^j^<7)^•^la^fcas^) ®tfe;^l]T»*>-5o ^I4:ij-b>v h 1 7 tcTEM/i-N^l-^Jf 1 9 
05 ®affi©?S$rff^^L. Z(Dm(Dmmt^^J^y^^^m2 O ^tcj; U TEM^-n^U^S* 1 9 

So CCDBtiC, TEM4-^;^^M 9 (T^^SmS 3 c:DMfi:a-[R]{ia'l: 
S|g 2 ^a&S t. ig < U T m mUM)^ OUWi^LM. ^ Slg 2 ^ tt: iwi b i:: 

10 *^'T^S„ ^fc. 119 Btz^i-i:e)ll> h 1 7±CTEM4-N;V^^mfiffl 

0«ifi:<Z>?t 2 0 - 1 , 20-2, 20-3, 2 0 - 4 ^WlM^ . mM<Di: EMt^^JV^ 
19-1. 19-2. 19-3, 1 9-4$:|l)B#lc«a-e^Sc);e)(cLTfcntt*\ 

15 Hi oc. TEM7}-^;^>s^'l 9$;TO^-iz^v h 1 1 ±\z^m-r^t^i^>(D—m^m^ 

h 'J S?>fb LT . d ©/i-^;l'^5r7!J- b U 8 8 ■km.Wmmti'\iv h i 7 
±tC^«fei-S„ Z-O-t^^HT:. X^^^:5'f*^e)TEM7>5^-5^8 7 A 

20 S^8 7 ^r-^^^^TEMTO^P^tC^A-e^So ::®J:-9tc. TEMT^t^- 

S?8 7(7)TEM/-iN;l/^Ji!3a^?b-hU -^S^'fbi-'SClilT. TEM^(DM5|Sf(;D^«;6^* 

25 yo-y^t^^y-^^-To lR]ll®(a)tc^i-cke)C, ^fflSv^7°n->^l l(D3i4>Cs 



wo 99/05506 



PCT/JP98/03250 



2 2 

05 ^mnitmni^mi h u 7 h ck u m^ii'Hcig'fk l t^c i: lt . -^y^ «\ hieio ( c ) tc 

10 

izx^v'^^smjfmmm, iBsm\zx:i>f-'^smm^mm^^n^'nm^^^miz-o^ 

15 i-^*>*>, $te(3!>T-'v-f>:j!/7.$:fflVNS I BAUmiZi^X. »^ 2 *^ ^CD-T tf— A 

M3^^jt?fM$i5 2 - 1 izmm^'^^tdi-fxmmr^o^m^mmiD^x^^^oiz-r^cLii 

=t-e#<5. 5fe© i bad^scj: ^T•^-f^il$rffiv^sJ®^ Pirn's: 

tztdL. z(Dm^\zi,mmmzm^t^i)mmx^?>t^o^iWi^!!'mxhv. 
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2 3 

05 J; U :7- □ - y 1 1 8 0 ~ 1 0 0 °cmm. iziimir^ w i: C J; U > ±ia® iP^fiJil 

10 ^mmm q s xm^L. :/o-y i i iiun}^i^^^B2- 1 <b©r^cmfiL^i£-^A 

$rJ^-^J;e>^wLTV^^ (E 1 3(D(a)) JlSti. TO^ti-SiE^ :t>hf-A 1 3 tc 
15 =l:^*r-r^^^iCttt$J^^Sy$rft{C^m^-li:TfenttfJ;v>. ^e)LT. Iill30(b) 

1 i^mizm^mm^tit:iUm)i4:O^TEU7i--jv^^LmmLx^mmms 3 

1 1 i:^jii!iffli^8 3m^mmLx±m(D^mmm^^m-t^z.tx\ mi 3<D(d) 
20 cDj:e)(c. ya-yi i9um^'kum)^4.o-fysi^^m-t^z.t-^^x^?>. 

^©^ibict,. yo-yi i^amip^?s mi 2t.mm^j^:Bm) ^^mpm 
fj:u—^-^miz^^iMmmmxM'^iti.. um)^M^^2- 1 iKD^m^^mm 
izj^jjL.^-^xmmiz^^m^-^n^j^'^ zn^x^^o tctcL. mm)^mmn>2 - 1 
±i^<Dmummit. um)^MW^^m^-^^mmi)^h^<Dx. mmrnxmrnm^j: 
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2 4 

[iS3|^>T- i: T E M4-^;^ i^'^i: © m^^lg] 
10 -ett. TEM.-iN;Vi5r 1 9iiK)^>t4 0 i:(Z)^®a5$:jjn^i--5::i:lc J: vj. M#P^(D 

^c::^^t. m^'&m^zmBm>9 4 ^^sbm lt, .i-N;!/^'^^^^*® 95, 9 e mizmm. 

15 g§i^*^-e^-5o 

M3^>i-4 0©TEM.i-N;^i$?M 9^c7)[il^{cii. i^ftiitc, luM L:^cl B AD^ic 

=foctv>, ^fe. )fe««$:^VNTSdJI4>V4 Oi:TEM7h;Vi$ri 9^i$:Sl^i-:5ig-^Jc 
Bux&Lfe:/p-:r 1 1 <i:^)^>Jr4 0 iiCDia^cDii^cDckdJfe— fipfi*j'^ia^^« 

20 ^^-:>T. ftB^rsI (ii'^^j:< <!i=fcTEM||^W7i--S*Tr) L 

25 -e^s. 

i^ir>\i'-L.mxiz^?>um)iomtiii 
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2 5 

m 1 (D:^Wt. m 1 t:^Ufc=te)tc, iipx^tf-Ai: LT 1 -DOP J I B^^^ 
;6^e>©-^'^>tr-A (PJ IB) (D*^&ffiVN-5^i*T'^U. t^3^^ 3 ?lrMM$itT 
05 S^2«ffi^cMUM«):S•^SJ*^e)P J I B^r^l^-rs^^tcJ; F/fM©iS^v^iJPX 

tf-A (FIB) $rffiv^s:3&^S1?^>^J. z.<Di^^iz^. 1 0:&^tmmz. 

i--5fe«t»(3!)||l ©P J I B^^^ (:^^AI) ICDftelC. ±IBUfejg^V^lIOX:$^ 

(Dm:^\^izm.w:Lt:Lm2(DP J I Btft^m iio'ph.u) Qi^wmx. 

15 ^^v^TmM©Jg^v^ipx^l:^T^e). #4:&fR](D;*7^ Alii: LT. P J I B^t^^© 
f^t^t) \zF I B^^l^^S:^v^T=bJ;v^o 

20 1 0 0 $r#ALT. 0Sif J: 0 IS)|S^>¥4 0 ^^^i-«5o Z<D:&mit. ±m<0^:t> 
tf-A$rfflV^-5Jg^tV^JDX?£^Jt^L. mrB^-elS^tv^iPX*^•T tSij#ft*«*)So 

t/t. _hiB(^M»f:b^il=l:^^t::-r^5^c«t). HI 1 6 CD(b)C^i-ck ^ (C. f^l4>tJf^^ 
as 9 9©lElt;ic3F^^-r-6}§!5^^9 8 rl:^j>UMi4$it. Um^iM^^Q 9^^^<Dy:&\z 

25 ^^101 izm^jmii^ntzwi-^^ui o 2 ^b^mq smz^xt. z<oBmm^ 
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2 6 

05 i!)^X^^o 

<m.mm2> 

10 $&fi?)ic. mm.2m(Dm.^-t^^^i$.i o s mi loia)) <Dmm\z. dcd^m 

CDliP$:ito7t^X^^ffiv>TP J I B 1 3' $rRll^L (HI 1 7<D(b)) . n CD^ 
Mllf®?F^t^®?t 1 0 4 ?S:ff^^i-:g> (mi 7 CD(c)) . 01 ©K*4^3 

P J I B 1 3' ciU^ is^^v^jJpx$:^Te) (m i 7CD(d)) o *tc, yn-y 

ffivSTH^^Mi-'S (la 1 70(e)) „ ^U<^a$:P J I B 1 3' X^'Wr 

ir^ (mi 7 0(f)) o zcDWmo^Tit. y°n-y'l 1 (gp-t,, |j!^l4Jt4 0) t 

fSc vIOcfceJicLT. a®2yt>^P>|S)^>!r4 O^r^OmUT. yo-7'jiEll3^ffi4 

iiS;3N->V4 0^TEM7}^;^^l 9©^MW8 3tCigM$i±<5 (HI 7(7)(h)) „ c 
OBtCD^Mt^HlO^^ti. 7'P-7'1 1 (m^. Um)^40) LTEUtsA^l 9 

25 (IP*,, ^mm^s 3 ) ii(Dm(Dmmmtfi(Dm'>tt:iit2d^m^m±<Dnun > h 
^7. bo-mtcj: utT9o c^LT. un}i4:0^^mmms3{zmm-^'^tz'^. 
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2 7 

-r^ (m 1 7CD( i )) o zo^mo^jit^ -fa-yiit^mm^ss^omo:) 

1 0 3 ^m-^ 1 0 0 ninJ^T?I)gl^S<tt±lfAaXL-rTEM|^3^i:i-^ (M 1 7 
<Z) ( j ) ) o • , ■ 

10 r^ij-fr, tfmmo)un<Di^m\z^mmizm^^^ziii^^i:^^ztit^'?tx%:^^^o 
^(Dm^. ±niLt^mm:im^M<'i±±if^t:Li^(Dmjix.m (^i 7<^(j)) ) it 

15 ti\ JS^^^^i^x^^7■pxS (igi 7cD(d)) ^i. mJ3z^^Lfc4-^(D:6•^^cDv^■ftLT't) 

P J I B 1 3' ±tB^lil#!llC:^Ufe3®^»fffiJF^4'^©=fo©lcPS^^tLS=b<jDT' 

20 ^#-2>J:e)HLT^c};<, ^J^/^^$?->©P J I B LTF/fM®Anxy^^->$r 
#-5 J;e>^cbT*)^*^^v^. tfc, P J I B ©f^t) t> IC, F I B $rfflV^T=fe. J: Vn, 
^*4{^^^gcP J I B^myt^^iiF I BMW^#^i:$:#iStTfe#s 
Apx@6*jic^SbP J I BiiF I B^^f^v^:$[^•^t^i;e)^cLT=bJ;v^, ^7t. -fi^r^ 
tr-AT.^'^^^/^^APX?^.!; l/-if bf-AipXjSii$:#ffl UT^iliPXUX%<fcVNo 

25 <^M^3> 

Ell siz^^Mm\z^^mmwm-:Mm(D-^ ':^izm(D-mmm^^-ro :$^mmmi±. 
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2 8 

^OAti'm^feg 1 0 ^(Dnmz^'^mo'^-^ i o e . i o ? ^m^^ :*-i/tf-A 

10 ilPX#T-JS-i±t^<tVN (Ell 8cD(a)) » z: "TS C <!lT% M3^^)t-4 

m^fitg^rSJ^Si'fb-rSCl^A^'T-i^'S (Sl 8©(b)) c z:<D2^®+^?F^^ — ^ 

tl^^^'Rltglc^di-S (^1 8®(c)) o d©J:-9{C, v-^>y{cj:t). 

15 1 0 5cD#ffiCDa6*I-e. >^0||gtc> ^«)^)^Jt4 0(D«®tC7^jJ?$^S/3 > 

20 ^B(cmm-('::^>t'-A(F I B) 1 3 ^rR^titt- -2>F I BRIW^^^ 1 , FIB 13 
CDP.i*f tc J: o T^)|StS4g 2 m®*^ i^WL^^M2 ( 2 i:5^m^ ^ 2 

$:i^l±5-tS3^c«)<D2^5^!glrT^mf|l 2, ^5^»^g2^®®F I BR^It<^i|SH7'/-fNi:; 

25 hi 7 ' 2 *^P,:^!^|||Mfcil^n)t±|aS^*4)^^S:l^3|s^7i-^;^^ 1 9 ' 
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2 9 

7'n-7M i^i^mm^fikmhm^-t^tzi^<Dm^m^^^w.5, ,f i Bmm%^^ 
05 1 ^mmun-t^F I B$y^^a7#$:■^^T'^^$tl^o ^j:*>\ is)^-^w^a 

vmmm.8' mit. ^-^Ms^a (cpu) 6izj:^xum^ti^o 

^JPIT/'^-f^^ 4 2, m^^>X4 9 fcckt>'>r>r!|^lx>X5 0 $r51i-::^lCc);oT. 
10 \£-2^mi)mi 0 nni0~ 1 Attn 0fiJgcom^>f' :t>lf-A(F I B)^j^^ir^^ 
dCDF I B 1 3 $rMlR]tl5 1 J; V Um^U 2 ±1: ^M-T ^ Z. iHZ J: 
2 ^® — T At eif 7*/t6 m lx^;l/©)ffiJ^T*ilOXT ^ 

^its^Ji/ny (I BAD) fCj:-5i!ig|SOJF^^. U < ti^tie> =Srm2^^4o-&TtS5^ 

T^.-fNS?s/3 vfli ( I BADjK) ti> M*4^3t^a4tC'(sjf$nfeyo-y 1 1^5^ 

19' tcg|^g§^i-:5fc«?)lc-j^ffl$n'So -^tz^ F I BM^{C^^i-S 2^:>i:ll^ 
^2y:5^^^>^CD2<:Jj*Ai^<lr-?:)j|4^^tfcB§ff 1 2-^1^J±lL. ^ 0^ai«-^^^V^T 

20 F I BB^*fg|55S:iii#'fb«^^it'5c:i:iCct F I BPiMias (APXMjgt#) 

*^T'#^o TO^3ttiS}|S4M7 TF^tCiSa^n. F I BR^*r3t^l^l#=fejK^^^ 

^^^csea$tlTv^^o ii^l^^4-^>'^^sr i 9' ^'^n-^^it^)\y^-^^v M 7' 

3±lC«J|5ST-§-S<te)lC^^oTfcU, ^5^^3«3^^7U (X, Y, Z) :S-[r]©^K), 
25 3' C<I:oTt5*3tL'5o 
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3 0 

Bmm'Fmo^nn.' mm^ffox-m^^ti. 3mm&.±(D^Wimm 

V^i)fc(^). ('^7niyN) 0 Omm^(DizmT:h':^Xm^M^vm:^^ 

3$^^|p]^^c/•^-('=E;^7ffim^?^ffiv^Tm^$nTv^;5*^ yW^;i/7ffim 
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112 0A^ci^v^T. ffi»jg|5 5 6tt. ^^^6 3 $:^.^<>l UT. iMl!)*45 9^3ffi 
— ^2 8X, 2 8Z, 2 8Y (CctoT. X Y Z«|;i5"fRl{C#Kj 

25 1 OrnmOX ho — ^T' 2 //m(D^^^tgtt^miCf#^tl^o ±ia3:>zi-^ic 



t • 
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3 2 

05 i)<ni^n^^O\zLXh?>o /W^;V7JE«^^2 9<D^TOIC«. it@5 0/^m 
10 (DTUv^^CD&mm^l 3iX), 7 4(Y), 7 5 (Z) 

15 112 0 Blc5^LfctS5|Sti^5i^S4'l:K5^^il5 4tcIxU#ttfcM'l:. 1112 OCtC 
m-to :$^mxit. tS3^^M 5 4 h 5 4' LT/JnM*^^ 5 4 " Srl^lt 

112 ui, ^3|s^^^i^^S4©^S^ag^c-^v^T©^^!i©^?!i$:^i-o lR]llcD(a)tt. 
^3iB|.^ 7 7 ©{IfliI 5 4 ICfiS&gP 5 6 . mi&gf 5 5 ^JjMq 'S: ^^J^^iH^S 4 $:|Jl#lt 
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3 3 

tzmx^$)^). mm<Dic)it. unf0'mmm4^F i Bmkm^^<Dmmnmi 12 

ibmn^u 2 mm izmm-t ^ztt^^^^^^oizmM^tix^^^o 

rnn^m^^ 4 izm^^— h-^^mn '^nx^'^^^^^mm.xii^x^nj^^^-^^x^ . mm.<d 

1 2(DmmMizmmwMmm.4^Mm-fx\^^(Dx. ^^itvun^ 
P^m^m^mmzmmx'^. un^mz^E^r^m^^s^^^tt, $ -yrs ;i ii^^^dc < . 
'^^xmrnrnMi^mmj^m^ommmiz^mmx^. ^m^m.^^mizt ti^?^ 

\z^Lx mm^m^m 4 ibmmmm. 2 ^® t ^fe v ^ j; e) la® ^ nx v ^ ^ «>; 

20 ;ii:ic$)S<, 

19' x$)^o zoum^^J^-^ I itz-ti^^X^T^^jv^^ti-^^yhn' m^ir 

LT^*4^3^C^g«fe1-S*^> =bU<tt. TEM7.x-i?#®^^f^3ilti®S:U^c 
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3 4 

10 iii2 2^iftS)|B^■&^^^lfc^t'SiS3^^4-^;v^sr(D®S®F;T$:ra1-s@T'. iRisi<7>(a) 

tt_tlDlil. (R]iii<D(b)i±4':^giS(Diif®!i]X'fe'2>o *:&^-eti. f^3M-5i^;v<sf 1 9' 
1*5^^3 tc«J|J{iL^<1t^$ti7t.-t;;V^*:^-b>y h 1 7' ±^c3§«fe$nTV^^„ Mi 

J;VN« *:^c. |^5^^3±tc^gt?#^/i^;l'^:*7-b>)/ M 7' ©IS* l ^T=fe^ilc^ 
15 -et.ctv^„ 112 2T'ti, hi?' 7!)<i{i-e, K*^f4s;v^' i 9' /?)N'5{i 

^3^7^-^;V^l 9' ©±®tt^3p4»4S2*®i:tit?-g($1J:Tfc<, ^tHCJ:U, 

mi^tm^^ 0 ?lr^7ii-Sl^tc. MfctS^3|Sf>t4 0 *NlS5|sf.-i-s;l/^' 19' 

ft^^(B]«ti!e)^l-&3<^)M^$lll 1 1 3 ^TOJCiS^LTfe<o CKDffigBS^lCcfc ^;^ 
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3 5 

^«y^^#$r^v^T. ummp^o:)n^^m.^z.ttj:<^ n.m-^3tim^\z. urn 

ZL tL i>^x ^^(DX. m-^ T E uum(Dmm^^ c W,^ & f^#€ $ # e> ti^ 4H^o 
1112 2(D(b)$r^v^T. t^l4^ 3 ±lciJlt 1 9 ' ©ISaffig^rUllBJ 

{z^mmmmm4^mmLtMzmm:-t:s>„ (1112 2cD(b)^cfev^T. w^-^so 
mmmi 1 s xv:&mizm.w-t^o ) ^lt. TO^3<7)Mm, -^ficts^^Tt^^Visr 

TEM7.T— S^^^iiBJ-rSo ll|2 3CD(a)C. ;$:|ISS^?!lT•^V^fcT EM7.x-i:^ 
25 1 1 4$r^1-„ TEM7.5^-i? 1 1 4tt, ^^l 1 5. gU^l 1 6, ffia'^Si)* 

117. i«)^@^mi 1 smib^i^mf^-^n. 9' it^^i i 5<dw^) 
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3 6 

Lxmm-^3±iznmx^^j:oizLx$)^o 1212 scdCc)^*. ^^^^1 20^ 

3 \zm\f i^titcmm3 1 2 1 p^izwxun^n^o mmm 1 2 1 tct*. ^i47h;v>5r 
1 9' (D±:&izma^i 2 2i)mnihtix\.^^o mmMU2<Dmmmw.mmi 2 a 

±bH^«SI5 1 2 l±tC^3g|^tL, ±iBilPSl5 1 2 2$raLTM)^;fN;i<'<Sri 9' '±C 
10 H^-^i^^tiSo 

}^J±SMJ^jt4 0 ^M;jBf.-t-s;V^-^ 1 9 • ±-^|Sl^t^. ^©m^T'. M{±5i^^3^Jt 4 0 ^ 

FIBt*. 112 3 0(c) ^cfev^Tiffi®i:Mi^^f«];&^fi. tSJ^Jt 4 0 (cPM*f^ ti^o 
^0^. ;i©M*5^;h;ViSri 9' ±lC@^^jt$tLfe^3^it4 O 
15 dbi-^tctt. ±iHif«g|5 1 2 1 |^(CTEM7.7^-i^0*fMi^§#AUT. 
1 2 1|^(^TEM7«7— 2 0 ^ T EM7.7^-S^:2^<*:SP:$:^ai 

fern. >i(^TEM;?.7^-i;r<!iis;3^^^icijiymL. ^o^^mxi:Eum^-mn\z 

20 ±^Lfclll2 3H^Lfe:S-iSfetci:tiU\ T EM7.x-i?:$:#:g|5:^!^tC^U#tt7t U 
J; o T =fc m\ \z^m^'^o z.}itii<. H T' 1gi^(c^*4^^ig{^^*^T' t S ii v ^ e> 

25 (a)lC5^-rTEM:;^.x-i^l 14' ^ttl 1 5' , MUSil 16', ^W&kfh 
g|Sl 1 7' , ^M^mi 1 8' ^J; U^^$tLS;6N\ HI 2 3 ©( a) IC^ L ^cct 9 
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3 7 

^j^m^JX^Bi 2 3^iag^te>t^TV^>5:v^c!)^?. TEM||f^i:F I Bjjpx$:|sl— 
— S^±T'^T'5:e) Clil^iT'^^v^„ ^ZX\ E)2 4© (b) Iz^irX'Di^. 7.r—i> 
9c>Q3'»l 2 0' . 12 0" %^W4ai 19' , 119" X^^M^nTEUT.T- 

05 ^)^>t4 o:6^'^M^M 1 18' ±j,zmm^ntz^m^mLx^:s>t\ ttdum}^ 
3±icMM. i^j^j^mmm) izmmz. i}^^um^^)\^^ i 9' ±tc 

T E M^3N- 4 0 ib^m $nfcB$tC^©TE Mm^S>^)^'iS3Pf^M^lft 1 1 3 t.^k^'iiZ 
i-^ tcLTH^I-^o t«*4»iK 2 (JDli^mMfim 1 2 4i)^ih<Dm}h^mn4 0 
10 ?l:^3^fS^jil^M4®7'0-7'l 1 ^MtC'(^itLT||'iiU. tSf4^ 3 ±lC@^>Ki^ 
■^titzTEUT.y^ — S^^ctQ^^l 2 0' iCDl^^jB^^-N^V-^' 1 9' ±tC@^i-So ^<D 

m(Dm^mmmp)fi!}^^o)mtiiun)^iz^^^x=k,muxh^o E12 4(Z)(c)ic^Lfc 

^(iT'ti. ^3p|-^3±(cti7^©tS*44^;Vi5f 1 9' i^mWi^ tiX isV . ^un:^-J\^^ 

1 9' ±iz^ti^^tism(DmtiiU,m}^ 4 0 ^m^-tnit. mf2 im<DTEuun 

1 2 5 tct$)^.i-x;Vi$?* 1 9' ^l:{^3tLj"c>i-N;^^':^-iz^:^ h 1 7' ^^«-r-2. J; e> LT 
v^So vlCT. M 2 5ii. 1 oi^n 2 

ffiv^^itl'2>„ 1112 5lC^-rie>tC. :^sjV^i]±^y h 1 7' 'i7X/N:^-t M 2 5 
©^;v^7!7-fe^;/ h^»SPl 2 1' lclfJKRrtilc^^LT*J< diiCckoT. 'i7xyN 

25 i^mmiziujim^cDTEMum^mmLtcm.m.oum^-ji'^i 9' ^A^^-t^ciii 
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3 8 

05 (S)TEm:5^7^— 

#=§:Ji-ro WJTti. ^©I^-Y hUMTEM7.x--i>^^3MSl^lcji5LAn 

SV^T. ^<D^ * TEM^ai^C^SX^S©X\ TEMH^JCM-S^TtC^M^ 

C J: -5 HADX d *^'T* # S ^ S e> tS^Sl ^ #1- -5 o 
25 C^3^;l-N;V^sr©?F^^] 
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3 9 

Rtg<©4^:*:r?aPgl5(c^M^ >yi>a. 1 0 9' $r3So fc^fe©-??*) U . Um}^(D'f^ Xiz 
-a-*? S FhI PS <5!) ^ i> II ffl V ^ ti I^J^in m.\t^^ ^Mim. \z MS 

10 :i^^m:^\z x^um^m:i3m-v\t. m\mMyT(D-^^x *n o~2 

15 IC^LTOF I BMI>r:&lR]i:TEM||^tCi^LT©||^ffl«^M(DA*f:6-|B]i::*m 

112 6 0D(a)lC^Ufc4-s;V^S?'l 2 6 ti. i> 'J D > •^7ai/N*^ ^II^^V i> >^ 
20 V->gr^V^T^^; mLfc^WtftiiVU 1 2 7 ±{Cjit±lB!5l4>t 4 0 $:^3f ^ -yr-S 

=fo(3DTS)So :*^0!l'^®Jt^>>^^l 2 6(D:^C#$ti. 2. 5min, iHBOAtm, « 
$0. 5nim (S/iJ n >'^:ii/N^) T^-So ::(DJ:-9(Cs U :=i >'i7:ii^N®^^® 
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4 0 

m 2 6 © ( b ) tC^-r4--;Vi5?* 1 2 8 it. H 2 6 CD ( a ) O^^JV^ 1 2 6 O-^JF^^JT' 
(D m^m^m $ ti ^ © ^ M -S «^ [c. 4-s ;v ^ t- t S y^it ?^ < -r ^ t 
(Cfigai-^#(^PpgM>6^^^i-Sc "tZX-. 02 6®(b)©4-N;V^$n 2 ST'ti. +^ 

'^□ly^;6^^i®^JalLfe^sWJ|;^i/'; 1 2 9 ?^i|iiJi:c7)r:5-g|5:^ 1 2 9A<i:*i^(7) 

±;^^^ 1 2 9 B^l^^p> ?^i^^aMiT®J^t't^ciJaxL>t*,©^^v^. ^oi|ii^±i-'sis 

112 6®(c)tc^-r.i-N;ViSr 1 3 0tt. ^RJF^t^0i>"Ji3:/tKl 3 ITffM^tiT 
15 #®L:^Co ^©it^Ji/^Smin, m^Hm 5 0 fimX$>?>. miH^n)^ 4 0 (DM^ 

±\z^^Kmm-t^:itt^x^^^ 
m2 6<D(d)\zm-t^^ji'$t I 3 2it. ^^m^^cD^mmm.! 3 3_(Dmmizm2 e 

20 ©(a)tzf^Lfe5i-s;Vi5ri 2 6 ^rlXU #tt7'c^titT*)§o ¥R?f^t^^M»|g 1 3 Sit 
m^^Ofim, iE^3mmCD^>tT**y. C4ac:^U#ltfc4-N;ViSr 1 2 6 tiS^ 2 
mm, itiSO/zm, iS^O. 5 mmgj^<^)^W;bti^U =3 ^i" 1 2 7 *^^^^„ 

iS^i 2 6®»^i 3 3^©I5l<^j•^tc«^«tt3f«^^=&ffiv^fc*^^ ^nt^pi^^ti^ 

^(DXit^J:\^\ /i-N;ViSfl 2 6ti, mWJ|^i>"J »t- 1 2 7 <D±mib^^m&^ 

25 1 3 3©±j^®j;o=fe±:&ic{iisj:e>ictT®iy#tt. TEummmn^m^^m 
mmzX'oxmm-^M(D^miirt:io i^m<D:is)v^i 2 6^cfcH^T=fe. ^mjis^Jt- 
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4 1 

1 3 3 Jem 2 6OO(a)04^;V^Sri 2 6 Ufifltfc^?!l'&^bfc*^\ 12 2 6 

mm^-t^ {"^mmcom?, A^i^i^i^t^) ss*4s*g'S::^^< 

20 i:©f^ll$:%J:i-S^. ^<DJ;-9'fc^M^tiF I B-titi^r^Mb^-yrXL^VN, 

tMliii^X^tji\,^hm^^M. ®^ffiv^P,tlTV^^F I B^glfttl^r^iifl-^C 
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4.2 

jS^vn^ ) 

( l)-7-ar>'>^*xa : 

(S IM^) #(C<k'5^aiiM*Wt^T'^'5fc«). «lOtcM3^S*g 
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4 3 

1 3 4, 1 3 4' ^iSLfco ±m2m<D-r-'^m^f^^^^m.m^m.m-^mmmtm=f 

^:t-J\^l 4 6<D^m<OBmX. ^l^-^-^ 1 3 4, 1 3 4' T^ifN i> a >M 
(lll^-&-f)$rff^^LTfc^^T=bcl;V^o (112 7®(a)) 

(2)^ff^7XADXXll : • ^ ■ 

±IE2^i(DV-^ 1 3 4. 1 3 4' $ri^^:ii:;f^(7)MS±T% ±iH 2^<7)y--^'® 
10 M^MlCF I B 1 3 50^*f(Z J; 2^(^)^ff^?X 1 3 6 , 1 3 6 ' Srlgtt^o -C: ® 

7XK©r^Pitt3 0 Atm<b Lfco ^B#WJc7^;!jnX7{>^T*^-5c);-9JC-r^fcd?)lC, 
h:'-A#0. 1 5Atm®;g. tf-A^^i^ 1 0 n A0;k:m}jSEF I BT^tADXLfeo 
mMiDX^rBltifc<J:^ 7:^i^-e*)ofec (El 2 7(D(a)) 
15 ( 3 ) Mai#jlOXXS : 

±iBv-^ 1 3 4, 1 3 4' m^B'^^m^^^jm^ fim^mT^num^ 
iz, nj^-D-^tmrnn 13 6' izmLimii^m^:^ 1 3 e ic«#:dNic^L'feVNck e) 

iZ LT. F I B^SJC J;oTi|iijS55 2 Atm, ^^m2 8 Atm, 1 5 Ann(^)*fflft 

V^S^t^t 1 3 7^ff^^-r^c F I BcD^«;^fn]tt. F I BTOtC J; U^^-TST./-^ 
20 ^S^^^'Jt^J^^ L TtSE'^ 13 7^. m^:K 1 3 6, 1 3 6' d <ilX)^^ 

^V^«te>^C1-§„ — ^©^ff^Ttl 3 6ilSit?tl 3 7 t<Dm\zm-^tlt:imi>^2 fim 

mmommmi s ait. mz. ±mm^mi^^'^t2un)^4 o^umMm27b-^p, 
^mt^m. um)^4 o^munLxi3<tzit>co^m3t^ji^o (iii2 7©(b)) 
i4)mmmax:^m: 

25 ±iB(2), i3)<Dxmx'7i^mzmctix\,^tzmmLm^^]^^ <mm (:^mxit 

2 0° ) ^iiTA^^.. ±IBV-^ 1 3 4, 1 3 4' m^BSm.m^ihm 2 u-m^M 
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4 4 

^^xmmmi SQ^Jfm-t^o ddX-. ±iBL/c2^0!)v-^ 1 3 4, 1 3 4' 
05 1 3 9ti, M^gJ^Al 3 6, 1 3 6' r^$:j^^T^ ti,^2 Aim, :R^|$J3 Oyam, 

mnm^Lt:imm'R i s e , i 3 e • 1 3 7 ^Mf4« 1 3 9 ^ i: 

^3^43U. ^CD^S:. v-^ 1 3 4. 1 3 4' ^S:^^fc^ JgfPIS:^ 2 0°^ £DM 
10 =^ff^^®©i^-9-fcfMTO>¥l 4 0*N\ ^ifgpi 3 8fclt$:^L. IS)^»|g2*N^ 
^m^n. ^3^SP1 3 8fC<fcoT>¥3t-^^it^nfct^M^'5;-So (|gl2 7co(c)) 

( 5 ) y n - y H^^x^-f^x^l : 

i^mzm,n^m^^0-fn-y I 4 KD^mm^mm-^-^^o ccomm^m^tum 

15 Jtl 4 0iiyo-yi4 I <h(DrBl<Z)^51^1i5#PB^®^4^>ft;{Cck-3T^^a-r^c:i: 
*^'-ei^^o ^a^J^yo — 7''1 4 1 (Z)M3i8fM^®?f#lttC J; UM3^f>T- 1 4 0 

■^yp-7*i 4 1 *^'^^t^i$tl'5(^$rJg^t-^>fe«)^c. yu-yi 4 i^^fsj^jti 4 o. 
mm^m\fx^<o ^^^v^T*. ^3^jti 4oiz:/d->'*i 4 i^m^m^mm-r^ 
#^^L^*^'e>. F I B 1 3 5 t:mmiMm lt. ^f I BmMmmzy^^.mi 4 2 

^m^-t^o CKDx/i^J^l 4 2 $r:rrLTyo— y 1 4 l$feMii|fi)^;t 1 4 0 ^:*^' 
S^^M^n-So (I127®(d), (e)) 

25 HSJ^Jtl 4 0?|rTO^«2*^^,^^tjb1-^fcfi)^C. TOJt 1 4 0 ^{R^l^ LT V>S 
^3^95 1 3 81CF I B 1 3 S^MIifbT. T.^'^-^/iSf Jpxtc J; U g|5 1 3 S^^^ 
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LT. um)^ 1 4 0 ^{BLuw^mnj^'^mm^'^^o i s 4 1*, unmmm± 

ilJfeSo (IDS 7©(e). (f )) 

05 (7)mt^mm)^mm mu^.y^-i^^m) urn: 

#l$:j^»J$i±T. i^^3^^•&±^cma$n:^cfS5^4-^;^^l 4 3>I:F I B 1 3 5 

4 3(^^M:6■^^c«|^)3^!iLfcJ:^^ca^^D:^^*^•*)S*^ 

^^LTV>S, (gl27©(f), (g)) 
15 ft^^3^^^i^i^J^cJ; 4 3 3i»^'F I B 1 3 5 (DM^mmmzX-ottLi^. 

1 4 0 ^|S3^7tn;W^l 4 3±®^<llg^3e;^i±'5o (0 2 7®(g)) 

^)ist>t 1 4 0 *^^)iBf*;v^sr I 4 3±®icgE^bfce>. mm(D^m^mz7^^^ii'7. 

^mXL^Jtij^ihF I B 1 3 5 ^m^LX^*:^-m 1 4 5 ^m^L. CK^t'.-^J^ 1 4 5 
20 =l:/^L-r^^^>^ 1 4 0 1 4 3±(C|l^g^M-rSo *:||»!l-ett. 1^14 

>t 1 4 0 (D*#;^I^]S^MI35lCxJfNj^ 1 4 5 $rfl^^L:to C10^(DF I Bm,MimL\t 
3 /am^:^rjg;gT**>-5„ tlfex^-Nj^ 1 4 5tt. ^(D-SPT'IS*4*;;Vi5r 1 4 3 

ISJ^jt 1 4 0 ^ J; U5i^^c|S^^^4-^;^^sr i 4 3 tca^-rsfcdDic, TO4-N;i'iSr i 4 3 

25 (DUMm^M\zWt2 (imy.^^ 3 2 /ttm Xgi^ 3 Amg;^<Di5iffl:^?St 1 4 4$:F I B 
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4 6 

L >t±T. mm)^ 1 4 0 ©S^^lBlMgUlC T-^i-^Si 1 4 5 ^m^ir:s> ^oizLX^ 
cfcV^„ met*, C:0^#a)it'a'ilr^LT*So (!iI27©(g), (h)) 

05 1 4 0 A6 m 1 0 mmm H ^/hT* *^Yc«?) , |IS6«J C , UmM^ 

15 $>:S>o 

(9):/0-y^UilLX|i : 
<:fetc. ±IBLfcx;fN:^7.®«;^$r#il:Lfcm. ^a-:/ 1 4 1 1 4 0 ^ 

i&Sl^g§j^LTlv^-^4?j|i 1 4 5tCF I B^rR^lifLT. ^7^7^%^^! 4 5^7.^'^«>iS? 

^*1-'2);i<!lT'. T'n-y'l 4 1 $:^^tBIS5|S^>^r 1 4 0;6^ii^Ugli-o CltlfCctU. 
20 U,m)^ 1 4 0 ItUm^-JV^ 1 4 3 ±tc H^^^jt $ tlT . y O - 7* 1 4 1 *M^, lt%± 

iZ^^t^o (11270(1)) 

(1 0)'^:t-;Vi?PXXa: 

«m{c. F I BMi^tCcfcox. um>^o:>m.^FfTmnm^m^ i o o nmi^krmm 

<D^:t-Jl 1 4 6C55c-5<fce)lCj®<'f±±ifilpXLT. — 3t©T EM|SJi4#^Xig$r 
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4 7 

05 i:i-Sci:*^*T*§/co (027®(j)) 

B#r^ 3 0 ^X$> U . tJfeJl^CDT EMtS3^t{^i^;&JStCit^TmMB#fBl^f(^® 1 ^^^^ 
(1 DTE MIS^XS : ^ 

-r^o ^<Dm©TE^^||f^fi^^i?^c^v^T^*J;<^^tlTv^s©T% ci::T'iil5£Bj^ 
05 □ - y < mUX&^ UM:^^Ji'^± ^z m^^n ^M^Xi^^o 
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4 8 

mj:vunmrmo)M,mm^mmLx. ^m^^:r.j^'p^mwi'y':/^p^isb. ^<d 
10 <m.mmQ> 

1 1 $r3$ft (X, Y, Z) :^[Rl(Cffli^»i$-&smSK«jSPl 4 7ii, ^0-7*1 1 

itt (z) i5\^\zmM'Wi^^^mm^i ^^hi}^ih^^xy^^^o mmmw^iA i 

fe«t>lC. miEWSP 1 4 8 ^±ftV^Iafi#l 4 9 ^r^n^LTMIEM 1 4 7 IC^jg^n.T 

ffilK»lg|S14 7tt. X|ft^[p]m»]glil 4 7X, YIA^lpimMl 4 7 Y. Zm,l5 

25 i^Slt^d-i^tltiSi^ 0 . . buimXh^o mMM^ 1 4 A>( =^)Vy BMM^^z 

tlT IB U . j^ffilT. K a 2 0 0 A m. mm^mm\tm 0 . 0 5 A mT' 
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4 9 

1 4 7 ^^3^^*^e.+:5)-l^iltLTlSMT'^S i: e> L■rv^^o 

^cov^Tl^fe0J-r-^>o 112 9^cfcv^T. mi 5 oijmm2mmt^m-r^/^i 5 1 

3 0tCfcH>T, ^EP(C#$tLfelB-^ TYJ li. fecial (^J;^t*> 

dii) ^r^UTv^So */^c. 113 o^cfe^t^^ggmJ^^*^ ^lt^cif4^^J*^'&v^«^. 
1 1 -5S3^^^2K0glM^fcfe^^iS^c^-^s^;^nT^JU^ ^isii^^^iiiim^t^^ 

XW^lpjffittSPl 4 7X, Yipft^lRjmSIJ^l 4 7 Y^m«lLT>^D-7'l 1 

25 ^m^^m^^i^Lmi 5 i(DK±*T*^ii-t-^ (a) „ mz. >^D-yi i$fei^ 

2 e>m]IE»J^ 1 4 8®^7. hO-^a±ltnTV^St^S^CfcV^T. 
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5 0 

mmMB 1 4 8 0±7. ha-^© 5 0 %mm. ^mMmom-^it i o o firtimm) 

05 2«sicg?3£$-it^ (c) o mmr^T'omm^t. m^i£. yo-yi i^«*g2^ 
(Dm(Dm%mijimt^'^^^-t^zt\zx-^x. T^o-yi ncmffi^ 

mm2mmii<Di^Mi)^^^^nt:L^. &mizzm:&\^mm^i 4 7 z®mw)$r#± 

4 7 Z©#±5m^ F'J 7 h^lCj: U7'D-7'1 1 -S^2Pb1cD^^J^^ 

15 m^. z.(Dm^\z\t. z«4:S^[n]m«igp 1 4 7 zcD^^±3iti#tcj;^^wgE3et»'ci:o 
i^^mm\z^^mw^mm. {•:fu--rmmmm) 4©is^ict±. zw^risiffiM 

1 4 7 Z©^fiJg§3fi:^!^ti 1 nm&.P^Xh^). tJftlESbS^ 1 4 8©7. ho->^tt2 0 0 

Atm^)U. ^(D5 0%lC^fc;5 1 0 0 )am=&«aJ^3lM»i: LTV^S:6^^^ ±iH 

tc. Zf4:&I^ffil&gl51 4 7 Z(Dift^^$:a-/^ 3.(DD ^i? 0g¥^5S:tli&6*IlctT^ 
*5'feV^|5gt) Z$4^[R]miJSI51 4 7 Zli^m«JT'#^CVNcke) lCbTfe< ( d ) o dCD 
t^SlT% X*b;5(q]ffilfigP 1 4 7 XS.T>'Yfft^[R]ffilto^ 1 4 7 Y bX ^ n -7* 

1 l^^aso^ftUSMfitSl 5 1 a)*±^©S^6*I^fitS^t)it^tf (e) o 
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5 1 

05 ^(D&m2m^t.(Dmm^m<o ^Z.X. *;Lmm»iaSl 4 8*^iI^firS (O Am 

urn) izm-:>x^i^tzmmLt:^^^<Dm'^K^t. ztt^isjffiiijspi 4 ? z©o^^^ 

■k%mLxzm:&i^^m\z^^y°n--y' 1 i ^i^^omm^n^j:^^ mx. ±vK 

^xmmibmifttLm^izit. -^-oa. ^<Dtz^iz. ms&spi 4 8tci;yya-b' 

Su-mmmt Lfco L^^^mi::^ X$ft:j5-ln]MKllf& 1 4 7 X, Y|4^|p]m»Jg|5 1 4 7 
Y$:IEWlLTg§ISSMfi[g 1 5 1 <Dm±iZ:/U-y 1 I ^m^^^m^-^Xi)^i^^ 

15 ^-ItSo 

SJ^-a-tctt, gi2 9(D(d)tCfcnt-2>®[Kl3S5S«. /gM*U=fe)Z Ofita (.1 OOAtmfif 
g) (OAim^ag) tX<Ol 0 0 Mni=b(D:fc:#5femjS*^i-Si^Ml^3:. 

20 ^J5:i^>ti\ 1 0./umS;^(^mM» ( 1 0 0 yaInfig*^e> 9 0 Atmfirg^-CCDiljg) 

&m2mmzmjS:-^-\t. ■^n&.mt+^izis.mx i o o A6m^Bjfi< ^T-g^j^^-y: 
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ICfcnt-SX, Y*ft^[p]mtci;§yD-y 1 1 $fe5^g|5CD^M@Ma 1 5 1 ©K± 

^c■^v^Tl^&0JUfe*^^ -^r^^tiiCDiiig^a (mxi£. sEM^) "^^my^mmmmm 
25 (Dm.^, ^mmz^m^^<Dmmmmm<Dmm^mmt^zti!}^x^?>. 
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5 3 

05 ^m^'r^U7.(D^mmmi.z^\f:s,^^mm(ommi^mizm^L'i^^^<Dxh^o 
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5 4 

m CO m m 

10 Kum(oumwm:&mo ' : 

& =?f 4^ V - dp ^^'XH $ ^^X' 4 ^ <h Lir^ M^^fgfflU 1 :S 

ti. *m-r:^>bf— A (FIB) ^m^^Tnt^t>ti^ z. i:^fmmii-t^m^<Dmm 
m4mizsm<Dun^m:^mo 
20 6. ±m^:t>)^-2^7.^-<y^mx.mizj:^±%mm&mi^^t^<D±tmm)n(D'^m 

mm4:m.\ztm<Dunf^mi5mo 

7. ±iE-f :r>l:f-A7./^^y^j]PX'SfCj;^±iB|^3^atg;0^<i©±iEra^©^^|| 
m^^^>tf-A (FIB) feJ:t/^?f^>f^>tr-A (P J IB) ^^mLX 

25 ^f^t)tLS^ii$rJ|^^i:i-^f»*(D|®iai|4ffifciBtfe®M*4f^M;5^?*o 

8. ±iBw':d->lf-A7./'^-/iS^iJDX^*CckS±gEI^^^Stg*^»D®±iEM3^Jt(D^il 
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5 5 

■ -(DMiz^^)mtntcW>^izmmmmmt!^mxx±B^^^mm^m-t^^zkK 

1 2. ±iayo--:/di^lltX@tcfeHt-5±IBiS:3^>V*^e>©±iB7'o-y^TO©:5J'il 

it. ±mmm)^o)mm\z±u:fU'-y'9ci^m^m^mm\^x\^^^±m^:t>\£-2^ 

20 J:oT=fT'5:;bn^c:i:'S:#mi:1-'2>i«*®|gffl^i imiz%m(DU,mwm:^mo 
1 3. ±la>^p-7*g§i^X)g^cfe^ts±lB^*^^»^©±la^^i-^^Mi^®3e^sP 
© ±iE 7° a - y^9cm(o m^^m it. ±m^u- :f^m3 ^ ±u^nmm (d ±ib 
m.m-r ^ § mi^oT&m^nm izmm^-^^ ^ ©^tmai ^ :t > i:^ - a x ^ ^s? 

25 ii)^iom3^tx(D\^^'fM^izBm(omif?m:Bm> 

1 4. ±fB^a-7'^ilxmcfclt^±iaM3^Jt*^e>®±IByn-7'^)^SIS©^ll 



'wo 99/05506 



PCT/JP98/03250 



5 6 

. ±iaM3^>T- <Dmm ±iB n - y^cm ^ m^^m t t v^ ^ ±iB3teS$^ i s 
20 ia«K<DM3^f^M;^?*o 

^ ±IB>^n-y^^ltXfItcfcnt^±iBK5|a^>v*^e®±iB:/o-y$feM©:^^ 

. ±mmmn omm \z ±ia o - y'^cm^ ^ m^mm u x v n ^ ±iB^^,^§ij mm 

25 1 7 mizBm<Dumwm:&mo 

2 0. ±B^mmmmizxr3X't(D^mti%:m\:>^nummmm^mux'h':^x. 



•wo 99/05506 



PCT/JF98/03250 



5 7 

±iB y n - -f^mjim. c it ^ ±muPt)^ t-^^o ± ih 7° a - f9tmo:>6^m « > ± 

^(D±lByD-:/^3S^C»EI^^Mli. ±137^0 -yafe3Sgp^±IBtS*4^^<^±iS 

i»*©fgffl^ 1 is^^e-ll 3 Ji^ T'©v^-fn;^>^^ciBtfecDi^5^#S^:^^So 
2 2. ±sa::^n-7':$!^ilX^icfcnt^±IBTOjn;6^e>®±ia7°P-y5teiQS^ 
10 ii. J:iByo-y5feS^SPii±iB^5^Jt^®^®li!l!«SI^^Sr'l':r>tf-AX/^^:/^iPX 

2 3. ±iB7'o-7'^3gMxscfcnt'5±iBi«i4a*s®±iail^i-^^pl^co3a^gp 

2 4. ±iB:/o-7':$!^iix^cfcnt'S±iaM3^jt*^e.©±iayo-7*$fe)^sp<D^ii 

20 miztm<DmmY?m:&mo 

2 5. ±ia^)ptjtH^xiiicfcnts±ia^5^>Hr(D±ias$:3^>i->>'Vi5?'^(D@^ji. ±fB 

25 2 6. ±iaiS3|stjt@imxstcfcnt;5±iB^3^jta)±iaK3^43i-N;i'^^os^ti> ±ia 



. wo 919/05506 



PCT/JP98y03250 



5 8 

2 7. ±mum)^m^j:miz:^\-f?>±tRm)^(D±uun^^j^^^<Dm^it. ±ie 

2 8. ±mum}^m^J:m^z^\f^±mun}^<D±uun:t^A^^(om^it. ±ib 
immn-t ^im<Dmmm i e>M a m.^ x(D\^^-ftit^i,zBm<Dumwm:^'d: 

(Dmmm i ji^^^^b s m^-voyr^^-fM^iztmounwrn^mo 

3 0. ±IB®l4Jt@^X^tc^ntS_hiBM*4>tO±iBM*4i;V^'^©ll^li. ±IB 

15 m^<ommm im^^msm^ x<D\,^'rM^zm^0unwm:^mo 

20 JR(ciBmoOTfFm;^^So 

<Dj5:^mizyu-':/^mm-t^t:^ii)<ozfu--:fmm^mt. ±Mmm-t^^mwi^ 

^ ti Un)n ±iB 7° o - y $ tL ;^cJ|;>;MT ±IBIS)N-Stg*^ e> ^it 1" ^ 



'wo 99/05506 



PCT/JP98/03250 



5 9 

05 wmwm^Wo 

i:^#mi:-r'2>Si*<^l5HII3 4]RtciEifecoOT^^S^^go 

10 3 7. iiB-f^^-^t^-i^PMit^^i*. m^^-ty\£-i^m.m%^^t.. m:%^-ty 
\£-j^mm%^^ ii t^^z-hi ^m'^t -t s s 4 ^ciamcDK 

2^7.^^^y-^ JOX?S i; o T ±IEf^5N-«® ^ ^ -^M-t ^tcl^) K'^m ^ tl 
20 >l':t>h'-AP^W^^^$:#^T'5&'^>z:^S:!|t^^l■r'SfS^<^$Sfflll3 4atciB«S 

25 4 1. ±m^u-^mm^mt. ±BumMm<Dm^t^^^m<Di5:mu\.z±B:f 



' • wo 99/05506 



PCT/JP98/03250 



6 0 

4 3. ±tiyn-y'm^^mt. ±n2.y'u-y'L±mummuL(D^mmmVz-^m 

4 5. ±%mnnmM^mt. ±muu)^ii±mumyi-^j^^'t(Dmm^mi.z^:t> 
hf- A T i> 7. h X Jf^ 3 > jn * ti-r :t > If - A 7> U'^-nitmrn ^ ff^^ L 

20 4 6. ±%mn)^^m^mit. ±nmmni::±mm^^ji'^*t<Dmm^miz^mm 

^i--5it3^^(D|gffl^4 4]SCiEm<DlS*4fP^^S, 

mm 3 3 m\zmm(Dumwmmmo 



VVO 99/05506 



PCT/JP98/03250 



6 1 

4 9. ±u:/u-ymm'^m^^^mt. ±m^a-yii±mmmmm.^(om(Dm 

ffin > h^7> ^^'^k=&f|JffiLT±IHtSMJt^l±IHI^)^4-^;^^i:c>^M4tM$r^^■t 
5 4, ±iB^^^i§:;6^ ±iBS^3^«, ±iayD-:/fc^j:t>*±iaijS:3^4N;v^'5fif^gi5 

(^m^p/f ^ >i- > If - A ^ fc If - A ^ Sc:.>itcJ;oT#e>n§ 

25 2 }km'?-^i^iiibx±mm^mmmm(D 2 ^j^^a^^^r^^-t-s 2 



wo 99/05506 



PCT/JP98/03250 



6 2 

5 9. ±iByp-7>lf^ai^m=l:^-tsm-*tc<J:oTa^^nT^^^<i:=§:iit^l![i: 
20 6 1. ±IBIS3^4-n;W^;()^ 5l3i^«^mm^©M3N-^^;l'iS^T^)^wi:^m^i-r^ 



*WO 99/05506 



PCT/JP98/032S0 



6 3 

15 ammmi^m^mo 

^5^Jt^«j^Kj^i±2.3^«*^e>'5:r3TVNSc:^$:!|#mi:i-SW*<^$Sfflll6 6]® 
6 8. ±iHfflM^a5ti. ±iH^ :t > tf - A »m^^CD^#$*^ it ^:&lR3t:: ±15 
i:i--5i»*0$gfflll6 6:®niai!c<^)IS5^#M^Sc 

^®±lll^®±^c:^u#^tenTv^-5c:^:^m^l■r^ii*(^l5IS^6 4]®iciBm 



• wo 99/05506 



PCT/JP98/03250 



6 4 

Mo 

05 

6 4 3® lc|B«6<^IS*4j^M^«, 
10 7 4. ±E^##:'i7:n^N*^ iyV::2>^3L/\X^^Zf^Wnt.ir^m^(Dmmm 

15 ^6 5JitciBMcDlSI4<^t^^go 

20 ri>'i7az/N©5iF0®T2b^::i:^#^^-r-sii*©^ffl^7 7]KtciatfefDts;^'f^^ 
8 1. ±iB^^^lf?^if®JI^4^Sr^i-S^3f4>HrCi>Ht-5>±iE^if tfff^»f®A^Jto2o 



wo 99/05506 



PCT/JP98/03250 



6 5 

8 4. ±|BTO4-^;^^5^'±^C@^Lfc±Ial^5^Jt^c^:t>lf-A$:P.^I^LT»liiJPX 

±mummi^'m ±nmm-r ^ ^ isjis ^ ¥'JS'J t- s ^ «?> s ep # it s v - > 

±munmwi'm^7i<^izu-^ t^^tmx-(:t>\f-2^mmiz x^x±Bm^ir^^ 
iMWi(Dmmiz±uunmmMizttiLxmm^m^m^t^^^t. ±munMmm 
20 ^mm^'^t^^mx^ :t>}^-2^mmizj:v ±mm^-t^^^m<Dmmiz±uum 
mm-m^zML^mm^m^^m-r^^mniz^ u> ±Bun^m±^z^'^m^j:^n 
mizj:-ox^n-^un-^nt:i^-^\^Mmmmcom,m)^^j^^^^-t^jimt. 

25 't^z.tizx^)y'7fsi^s/3>m^m^Lx ±nmmmr^ % ® ^g^^i- s xe i: . 



* wo 99/05506 



PCT/JP98/03250 



6 6 

10 e,^z^^7?7S;^c:i:$r#m^i--SW*<Z)«5fflll8 5 Ifitc Effect ISf^^^^^^So 

8 e^iztmcommi^m-^mo 
15 i:i-sfs*ot5[a^8 sTg^i^'^^s 7 iM^x<D^^-fM\z§m(Dm.ni^m:&'^o 

c:ii^i^m^-r^tS*®«5fflll8 3]®*^^^B8 8:®*-e<^v^■ftt*^^ciB«^c»l^)^^'P 

IKi&i^;^ ^ S :/ n - y MEftj^'m^ i: ^ ^^ T*M^ ^ n-5 V :^ tf n - t$j , 

±IB y D - >^ ^ ±1 Bf^3|Sfa*g ® ll^p/rSfM^S^^ S^^lii- «D ® y n 

i^m^mt. ±§mmmm(D±Mmmpmi%m7&^mz^ :ty\:^--M.^mmLx± 
25 ^^1^^. ^m^titz±mun)^^m.^^mm(Dum:^-j\^^izm^-t^t:iii><Dum 



■ wo 99/05506 



PCT/JP98/03250 



6 7 

o^si^9 omiztimi<Duni^m^mo 

it ^ JiiEMSI50lE»j d; ^ ±IB y°u- y ® ±|BtS*4M*^ ® HJUfimc . ±|B 

±iMm^m7b^±ni<D—^^mmm(Dmizit±u^u-y'<D±%2,u.nmw.mm^<D 
atB^#^T^€>c:^:$r!it^^i-si»^©isgffl^9 imiztm(Dumi^mmmo 



• wo 99/05506 



PCT/JP98/03250 



1/29 




* wo 99/05506 



PCT/JP98/03250 




wo 99/05506 



PCT/JP98/03250 



3/29 

1113 



31' 




21" (C) 



" wo 99/05506 



PCT/JP98/03250 



6/29 



I116A 




7/29 




wo 99/05506 



PCT/JP98/03250 



8/29 




I118D 
40-1 

40-2 fSFTl 



wo 99/05506 



PCT/JP98/03250 



10/29 





wo 99/05506 



PCT/JP98y03250 




PCT/JP98/03250 



12/29 

mis 

(a) (b) 




(c) (d) 




wo 99/05506 



PCT/JP98/03250 



14/29 

mis 



wo 99/05506 



PCT/JP98/03250 



19/29 



I1120A 

4 




wo 99/05506 



PCT/JP98/03250 



20/29 




wo 99/05506 



PCT/JP98/03250 



21/29 




wo 99/05506 PCT/JP98/032SO 



22/29 




wo 99/05506 



PCT/JF98/03250 



23/29 




wo 99/05506 



PCT/JP98/03250 



24/29 



11125 




■ wo 99/05506 PCT/JP98/03250 



25/29 




wo 99/05506 



PCT/jrP98/03250 



26/29 



11127 




wo 99/05506 



PCT/JP98/03250 



27/29 




PCT/JP98/03250 



28/29 



[1129 



(a) 



(b) 



(c) 



150 



148 11 



■^777777777777777777777777777:7777^ 




r 




r 



(d) 



ill 



'11 



777777777777777777777777777777777777777: 



(e) 



(f) 



148 : 



1 



148 




'11 



99/05506 



PCT/JP98/03250 



29/29 

11130 



(a) 



§50 



3 



N 



(b) 



3 



(c) 



(d) 







, i , 


N 


1 mnmm 



(e) 



(f) 



N 



(g) 



N 



N 



4 



— EI — — 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP98/03250 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, 5-302876, A (Sony Corp.)/ 
16 November, 1993 (16. 11. 93) 
Full text ; all drawings 
Full text ; all drawings 



Relevant to claim No. 



Y 
A 



JP, 49-33904, Bl (JEOL Ltd. 
10 September, 1974 (10. 09. 
Full text ; Figs. 1 to 3 



74) 



(Family: none) 



(Family: none) 



Y 
A 



JP^ 4-76437, A (Seiko Instruments Inc.), 
11 March, 1992 (11. 03. 92) (Family: none) 
Full text ; Figs. 1 to 3 
Full text ; Figs. 1 to 3 



74-82 
1-73, 84-93 



70 



73 

1-72, 74-93 



Form PCT/ISA/210 (coQtinuatioo of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP98/03250 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl^ GOlNl/28, H01J37/20 



According to International Patent Classification (IPQ or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI* GOlNl/28, H01J37/20 



Documentation searched other than minimum documentation to the extent that such documents are included in the ^elds searched 
Jitsuyo Shinan Koho 1940-1996 Toroku Jitsuyo Shinan Koho 1994-1998 

Kokai Jitsuyo Shinan Koho 1971-1998 Jitsviyo Shinan Toroku Koho 1996-1998 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



Y 
A 



JP, 5-52721, A (Hitachi, Ltd.)/ 
2 March, 1993 (02. 03. 93) (Family: 
Full text ; Figs^ 1 to 7 
Full text ; Figs. 1 to 7 



none ) 



Y 
A 



JP, 8-209340, A (International Superconductivity 
Technology Center) , 

13 August, 1996 ( 13. 08. 96) (Family: none) 
Full text ; Figs. 1 . to 13 
Full text ; Figs . 1 to 13 

"Lecture on Experimental Physics Part 13 Preparing 
and Machining Sample (in Japanese)", first edition 
(Japan), edited by Terutaro Nakamura (Kyoritsu 
Shuppan K.K.) 10 July, 1981 (10. 07. 81) 
p. 711-713 

JP, 8-3768, A (Mitsubishi Electric Corp.), 
9 January, 1996 (09. 01. 96) (Family: none) 
Par. Nos. [0007] to [0061] ; Figs. 1, 3, 4 
Par. Nos- [0007] to [0061] ; Figs. 1, 3, 4 



64-84 
1-63, 65-93 



64-84 
1-63, 85-93 



63 



77-82 
1-76, 83-93 



[!<] Further documents are listed in the continuation of Box C. |^ See patent family annex. 



* Special categories of cited documents: 

"A* document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use* exhibition or other 

means 

"P* document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of panicular relevance; the claimed invention cannot be 
considend lo involve an inventive step when the document is 
combined with one or more other such documents, such combination 
bang obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
28 September, 1998 (28. 09. 98) 


Date of mailing of the international search report 

13 October, 1998 (13. 10. 98) 


Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



P CT/ J P 9 8/0 3 2 5 0 



X 



Y 
A 



Y 
A 



^wm±%mm m^^^n^mmi zum<D\'^i^tMzL\ 

(*N£i±iiS»5^^a) 10. 7n. 1981(10. 07. 81) 
p. 711-713 

JP, 8-3768. A (HamH^^^tt) 

9. 1^. 1 9 9 6 (0 9. 0 1. 9 6) T ^ ]) 

[0007] - [0061] . ^1, 3, Am 

[0007] - [0061] . ^1, 3, Am 



JP, 5-302876, A (y=-t*^#|i;) 
16. 11^. 1993 (1 6. 11. 9 3) 



(:7r 5 y— ML) 



Y 
A 



JP, 49-33904, Bl (B:^m.^^^^m 

10. 9^. 1974 (10. 09. 74) (Z7 r ^ I) —Ml.) 
:^1 - 3111 



J P, 4-7 6 4 3 7, A (ir-T ='-S^X||t5^^^^±) 

11. 3^. 1992 (11. 03. 92) (:7 r ^ D —Mi.) 
^ 1 - 3 HI 
^1-31^ 



63 



77-82 
1-76, 83-93 



74-82 
1-73, 84-93 



70 



73 

1-72, 74-93 



ei^PCT/ I 



SA/2 1 O (^2^-S^<^)i^#) (1 99 2^7^) 



m^^mm^w pct/j p 9 s/o 3 2 5 o 



A. ?im<r)m-ri^^^(D^m {m^iif^n^m (i po ) 

Int. Cl''G01Nl/28, H01J37/20 



m^n^tzMc^m^n mmMtf^^m d pc) ) 

Int. CI" GOlNl/28, H01J37/20 



0 :^mnmmm-'An 1940-1996^? 

B^m<^mMmi^m<iin 1971-1998^ 

B*E^iailffl^^^^ 1994-1998^ 

B:^mmmmmm:m^jiWi 19 96-1 9 98^^ 



m»r?> tm>ibhti?>xm. 



3' y — * 



Y 
A 



Y 
A 



jp, 5-52721, A m^m±BiLmi¥m) 

2. 3^. 1993 (02. 03. 93) (37 r 5 U — ^ U 

^x. mi -7m 

JP, 8-209340, A mmmxmmmmmmm^mm^-^ 

13. 8^. 1 9 9 6 (1 3. 0 8. 9 6) ir7 T ^ ^) —%.\^) 
^X. ^1-1 3 HI 
:^ 1 - 1 3 HI 



64-84 
1-63, 85-93 



64-84 
1-63, 85-93 



xm (mm^H-t) 



xmmt^m-r^hff:>x\itfj:<.'^m<Dmmx\-im. 
rxj !j#»ciHig<??fo5:s:ig)tt?fcoT, m^xm.<D?f-x^m 

ryj m^mm(D^^xWix^^x^ ^mx^t^^Dik 

r&j [5]— h7T 5 y 



2 8. 0 9. 9 8 



13.10.98 



mmmmmmco^wRx/ijx^ 

B^mmfff (I s A/j p) 

SffiS-f- 1 0 0-8 9 1 5 



S:iS## 03-3581-1101 



2 J 



7 5 19 



3 2 5 1 



«^PCT/ I S A/2 1 0 (i^2^— i^) (1 9 9 2^7^) 



